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1. SCOPE 

1.1\ This method describes a procedure for the determination of chlorine 
content of lubricating oils and greases with which chlorinated additives 
have been blended. It is equally applicable to new or used oils and greases 
and to the additive concentrate. The procedure assumes that compounds 
containing halogens other than chlorine will not be present. 

2. OUTLINE OF THE METHOD 

2.1 The sample, dissolved in a low boiling hydrocarbon mixture, is boiled 
under reflux with metallic sodium and «-butyl alcohol. Under these condi- 
tions the chlorine is converted to sodium chloride which is then extracted 
with water. The chloride in the extract is determined volumetrically by 
titration with silver nitrate in the presence of thiocyanate. 

3. APPARATUS 

3.1 Reaction Vessel — consisting of a 300-ml round-bottom flask with 
standard-taper joint and surmounted with a water-cooled condenser 

( see Note ). 

Note — The condenser tube shall be wide enough to allow rapid reflux without 
hold-up. 
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4, REAGENTS 

4.0 Quality of Reagents — Unless specified otherwise, pure chemicals and 
distilled water ( see IS: 1070- 1977* ) shall be employed in tests. 

Note — 'Pure chemicals' shall mean chemicals that do not contain impurities 
which affectlthe results of analysis. 

4.1 Benzyl Alcohol — The benzyl alcohol used shall not show a visible 
precipitate when tested with alcoholic silver nitrate ( AgNOg ) solution. 

4.2 n-Butyl Alcohol — See IS : 361-I973t. 

4.3 Ferric Alum Indicator Solution — Dissolve 350 g of ferric alum 
[Fc2(SOj3.(NH4)2S04. 24H2O] in I litre of water and add 200 ml of 
aerated nitric acid (1:2). 

4.4 Isoamyl Alcohol — The isoamyl alcohol used shall not show a visible 
precipitate when tested with alcoholic silver nitrate ( AgNOg ) solution. 

4.5 Naphtha — paraffinic, distilling between 99 and 12PC. 

OR 
Petroleum Hydrocarbon Solvent ( 100/120) — See IS: 1745-1966t. 

4.6 Nitric Acid (1:7) — Mix I volume of concentrated nitric acid ( relative 
density r42 ) with 7 volumes of water. Aerate to remove oxides of 
nitrogen. 

4.7 Phenolphthalein Indicator Solution ( 10 g per litre ) — Dissolve I g of 
phenolphthalein in /.yo-propyl alcohol ( 60 percent ) and dilute to 100 ml with 
the alcohol. 

4.8 Standard Silver Nitrate Solution ( 01 N ) — Dissolve 16 989 g of dry 

( 1 hour at llO^'C) silver nitrate ( AgNOg ) in water and dilute to 1 litre in 
a volumetric flask with water. 

4.9 Sodium Metal 

4.10 Sodium Hydroxide Solution (80 g per litre) — Dissolve 80 g of sodium 
hydroxide in water and dilute to 1 litre. 

4.11 Standard Thiocyanate Solution (0*05 N ) — Dissolve 3 80 g of 
ammonium thiocyanate ( NH^CNS ) or 4*85 g of potassium thiocyanate 
( KCNS ) crystals in water and dilute to 1 litre. To standardize this 
solution, measure 40 ml into a flask containing 5 ml of nitric acid (1:7) and 
50 to 60 ml of water. Swirling the flask constantly, measure 22 to 24 ml of 



♦Specification for water for general laboratory use ( second revision ). 
tSpecification for normal butyl Alcohol, technical ( second revision ). 
+Specification for petroleum hydrocarbon solvents ( first revision ). 
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O'l N silver nitrate solution from a burette; then stopper and shake tor 20 
to 30 seconds. Add 2 to 3 ml of ferric alum indicator solution and titrate 
with the thiocyanate solution to a red end point. Calculate the normality 
of the thiocyanate solution as follows: 

A N 
Normality of thiocyanate solution = — 5- 

o 

where 

A — volume in ml of standard silver nitrate solution used, 

N = normality of the silver nitrate solution, and 

B = total volume in ml of the thiocyanate solution used. 

5. PROCEDURE 

5.1 Shake the sample, if liquid, to ensure homogeneity. Weigh a portion, 
estimated to contain 005 to O'l g of chlorine, in^o the 300-ml flask. Add 
25 ml of naphtha or petroleum hydrocarbon solvent until the sampl^ is 
dissolved, 

5.2 Reaction and Extraction 

5.2.1 To the solution of the sample, add 5 ml of /j-butyl alcohol and 
2'8±0*2 g of freshly cut sodium. Connect the flask to the condenser and 
boil the liquid vigorously under reflux for 1 hour. Introduce an additional 
20 ml of «-butyl alcohol through the top of the condenser and continue 
refluxing until no metallic sodium remains. 

5.2.2 Add 25 ml of water to the flask through the condenser, cool to 
room temperature, and transfer the mixture to a 500-ml separatory funnel. 
Wash the flask with 50 ml of nitric acid (1:7) and then with 50 imf of 
naphtha or petroleum hydrocarbon solvent. Add these washin^zs tio the 
separatory funnel. Adjust the acidity of the aqueous layer until just acidic 
phenolphthalein, using nitric acid (1:7) or sodium hydroxide solution for 
this purpose; then add 12 to 13 ml of nitric acid ( 1:7 1. 

5.2.3 Shake the funnel and contents, and, after settling, draw the aqueous 
layer into a clean 500-ml glass stoppered conical flask. Wash the original 
300-ml reaction flask with 25 ml of water, transfer to the separatory funnel, 
wash the naphtha or petroleum hydrocarbon solvent layer which remained 
in the separatory funnel after separating the aqueous layer; transfer this 
washing to the 500-ml flask. Repeat with a second 25-ml portion of water. 

5.3 Chloride Deiermination 

5.3.1 Boil the combined acidic aqueous extracts and washings until free o\ 
hydrogen sulphide as detected by dipping a piece of lead acetate test paper 
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into the solution (jio black discolouration). If the solution is clear, 
proceed with the directions in 5.3,2 and 5.3.3; if not, filter the solution 
through a qualitative filter paper into another 500-ml glass-stoppered 
conical flask. Rinse the original flask with two 25-ml portions of water, 
using each portion to wash the filter paper. 

5.3.2 After the solution has attained room temperature, add 10 ml of 
woamyl alcohol or benzyl alcohol ( see Note); 3 ml of ferric alum indicator 
and, from a burette, 04 to 6 ml of 005 N thiocyanate solution. Swirling 
constantly, titrate with 0*1 N silver nitrate solution until the red colour 
is discharged; then add 2 to 5 ml in excess. 

Note — Because of the extreme toxicity of nitrobenzene, its use has been disconti- 
nued, and the use of either woamyl or benzyl alcohol is recommended. Since both 
of these alcohols are considered to have very moderate toxic properties, care should 
be exercised with their use, but they are relatively many times less toxic than 
nitrobenzene. 

5.3.3 Stopper the flask tightly and shake vigorously for 15 seconds to 
coagulate and remove the precipitate from the aqueous phase [CAUTION: 
see Note]. Without refilling the burette, titrate slowly with 0*05 N 
thiocyanate solution until the end point is approached, as indicated by a 
more slowly fading red colour. Stopper the flask, shake vigorously for 
20 to 30 seconds, and continue the titration until one drop produces a 
distinct reddish colouration that does not fade upon swirling or vigorous 
shaking. 

Note — CAUTION — Care should be exercised in opening the flask after shaking. 
Pressure may develop, causing small amounts of the acid solution to be sprayed from 
the mouth of the flask as the stopper is removed. 

5.4 Blank Determinations — Simultaneously with each set of sample deter- 
mination, make duplicate blank determinations, following exactly the 
procedure use for the sample determinations (except for omission of the 
sample). Always use identical reagents for the blank determination and 
for the sample determination. If the titration exceeds 005 ml, discard the 
responsible reagent. 

6. CALCULATION 

6.1 Calculate the total chlorine cohtent of the sample as follows: 

Chlorme, percent py mass == -^^ ttt^'t 

lU M 

where 

A = volume in ml of standard silver nitrate solution used, 

N = normality of the silver nitrate solution, 

4 



IS: 1448 [P:50]- 1977 

B ™ volume in ml of thiocyanate solution used, 
N^ == normality of the thiocyanate solution, and 
M == mass in g of the original sample used. 

7. REPORTING 

7.1 Report the result to the nearest 0*01 percent as the chlorine content. 

8. PRECISION 

8.1 Results of duplicate tests shall not differ by more than the following 
amounts; 

Chlorine Content^ Repeatability Reproducibility 

Percent 

01 to 1-0 0-03 004 

Over 10 3 percent of amount 6 percent of amount 

present present 
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